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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain demodulated 
signals of pluralities of users without increasing a scale of 
the receiver system by combining a signal processing 
section that estimates an interference signal for each of 
signals received by pluralities of antennas with a signal 
processing section that eliminates the interference signal 
and demodulates pluralities of the user signals. 
SOLUTION: Antenna weight coefficients W1, W2 are 
respectively supplied from antenna weight decision 
means. In a detector 86, a transmission channel estimate 
means 86a applies carrier phase synchronization 
detection to an output from an adder 84 and gives its 
output signal to a multiplier 86c via a complex conjugate 
means 86b. The multiplier 86c applies amplitude weighing 
to an output of the complex conjugate means 86b and an 
output of the adder 84 for the provision of rake synthesis 
at a succeeding adder 88. The adder 88 applies weighting 
to an output of each multiplier 86c of three paths for the 
rake synthesis. A decision device 90 decides a most 
probable transmission symbol from an output of the adder 88 
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[ff^U *t&©7>-r:H^<5ft:-£7U"1' 7>t-± 
$&©^-1f©**fc||LT±E1£&©7>x:J-Tg{i 

*»©:i-ir©«**tMir*«^a«£*fi*£fo 

$^S5:ir -5 C D M A"? JU^n.— tf gfigg. 
Cffi*)S2] *t&©7>7 1 :^<=>ft;57K7>T-;f- 

JtE«&©7 >^TS«Ufc«#£±«3!Sc<D3.— tf 

SJBlWTiMMH&ac^Ri. 

1 ©^m^l$*¥R©m^£gttT«&©;x-- tf 
©te#£tMrr*««¥R£ SffT* CDMATj^a 

R©7>x^K#JSL&«^©**KHT* J F#l'7y 

±E«*©7>y*T*«Lfc»^i«ft©±IB»2 © 
if ©^F#fl« £|5fc£ L AcM^ £ ±C*ScO 7 

ftHtcJI*, _UE» 2 ©T#fli^R&.tf±ESg2 ©^P 

t *±E««ra*a©MafcRW-fc it* 
wttr sis^ 2 izmmv) c d m a?j^i- «f 

SB. 

[tt#W4] JiEJS l ©TOMfeg^att. 

esus*ssg*^*^i«LTanrsjBi^at. 
^at, 

s«ufc«*©**fcWT*^ury*ift£fl*sm 

2>T5^ 3 ^RtftWf 5fit;fcJi! 2 {CE«©C DM A V 
[fflt3fcJS5] ±E*2© i R«MtJ£f£Rtt. 

±e»i oT»«-^Hi**Ri&»6ai*r*±eta»o7 

>^fc#J£Ufc:i— *©^B*3H*©flra©5ic* \ z 



s^dtu esii»jtsgfir^«^LTiicnrsflfi^a 
*«i*R©a**aw-Taiflr'»jj«;p*3Wjer*iB2 

¥R£> 

ttU K»«kfc«*fcJWft*MT£#fc±E7>7 1 -*- 
**©*^fi**ffrW-«frt> T±E*J8:©7 >5^T 

*r 3 ^Rt ^Tzmam 3 ice®© cdmat 
ygflrttR. 

catifcs 6 ] ±.Efs i ©TRSsft-ifisk^ara. 

±E*ft©7 tf» 5 aj*-ra«***BfS6RHIIHS 

*tilKa**iBB^R (6 6 a. 6 6 b) £. 

flHBai*R©a**»6±e)(i i ©-^aKe^aou** 

fcCSfSlOj&QJM^a (70a— l~70c-2) <h. 

i ©unff^Rom/jittScci— yjfe^ictioax 
s*ifc±£* i oT»*je#aoa**7>^^-K:$#js 

S-&Tfln*LT-kEJH 1 ©T»l»*^a©Ui*i-r*J(I 

2 oaifti **rr**3dB« 2 e»©c dmavj^ 

[tt&S7] ±E*lftC^2©^Jfe£5pa©**tt 

7 >x±T§m L fcflf *©** ICS* L TTf U ^ U * ft 
*3eL*:^«rlB*"rail*3H 2 75M 6 tofatifrtzEM 
©C DM A ■7;l/^ZL— tf aftgR. 

±EM»© 7 &«■*©** lcB-r*^F» 

**j£m^s:±E^ 3 ¥a*sa^Taatti[ft«s 

eauMtjEflw stela ^ t«st*- * » 4 ^a t , 
«»4*aoai*ftawTa6«"»Ji«;nfe««uTia» 
■r«» 5 ^R£**srr aw** 2 75M 7 ©{em^icEm 

©C DMATJI^jl- ifgfSgB. 
»*LT/t*JMfclc±E«*©7>T-?-"CgfiLfc«* 

[19*^1 0] «&©7>5 i ^-75^75:57K7>x^- 
±E*S&© 7 >ftT§I L £«^©3c* fdH b 

^2 ©«^ftHl^-r^^ 1 ©T#itJ6*R*«»©i- 

*» S . ©a— y-'trs UTi^- tf ©T^m^ft^* 
L*:fl|-*ft±E*»C©7>5 t ^K:S*J6**Ta— IfftK: 

m?rrz%i 1 ©T^m^iifc^Rt. 
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c d m a v jv^o.— y-'gmse,, 
M#9ii i] ±E«i<oT«»m#Hi*¥aK»ttL. 
k«b i ©^flreH^R* s ta^j-r *±e&&©7 > 
x±ic*f^ ufca— *m©^#i$£&©m#©3:* izh 

*»©3.-if**fcHLSEfl«©iftJ£fl»*aa 

M«)a- tf <D=F&<m*mk Lfcfl»*±E*ft© 7 
fcHtcft*., .LESS 2 ©^pi<M£aK.tf ±ESS 2 ©^i£« 

B. 

1 2 ] ±EJS 1 ©T^ftSg^att:. 
±E$&©7>x±TgflL£«^©**lCffiffifR£M 

teg§ i #a©m*> *s»Taflrs/ >#;u«r wsr* * 2 
^at. 

2:#a©ai* t±E«aa»««fli^K:*^v»T ; Faii 

Uyj* ©t£5££fT o TIEglflfT* 5-LEISS 2 © 
M#Sa^-r«.<i:*^, KIS2©<f#£7>^:H&l;:*|- 

\z±mr >?*«*©**#««*# w-sfr-a t±e« 

»©7>x:TT?£«Lfc«#©**Kflrr* ; F#l'? ,, J 

**jft£bfc±EJBioflr^ftm*-r*JB3#at*# 

M*#«l 3] ±EJB2©WtJg¥a»4, 

±E¥»fli#i»**a^6m*r*±E ; »ao7'>^ 
fcajgufca-tf*©^!***©*!*©** Kaai;« 

£LTlMrr*»l*a£. 

^i-#a©fflafcS»tT^5'>#;i<e*i£-r**2 
^at. 

u^u.*©*jeftffoTasfli^©Jts«^T»*±E 

■T£#fc±E7 >r-^-«*0***aa*Wt€ff 
±E*R©7 >T-*TS«Lfc«*l©** fcHT S^FS* 

uyu * £Jt£Lfc±EJS i ©«** suar** 3 #a 

fcfc=rr*fl!f#Si n:EtoCDMA7;i/fa- tfg 

1 4 ] ±ess 1 ©T#flMW*s^att. 



±E**07>T-^-*'«r3J>5ia*'r-S«**Bf£RHlH« 
ttaS^-arSjliS^ai:. 

Baai^a© m * a* s -tEis 1 ©Ttwfti^s© tu * £ 
«&**i0>anjr^afc. 

Sr^TT-5ffi*3a 1 0 75M1 2fli0flr*l*»K:E«OCDM 
A^l^a—tfSMSB. 
[gt#Hl5] ±EIBlRrXS! 2 0^**36*8©** 

ttv;i^/**«#^B»fc#*LT/*;*¥ffiK±E** 
*«siLfcflr#*a*-r4iii5i»Bi 07551 4 ©wn*» 

£EH© CDMAV^fa-tfSflgl. 

[fte&s 1 6 ] ±E^ra^a«. 

±E*Sc©7>^T?SfllUfc«^©**»cB|-r* : T l » 

i/^'jA j££«^£±Etfs 3 *a* z&ttTm&mzm 

tt*4*a©ffl**sttTaMis/>#;u«!pjjeLTai* 
TajB5#afc**rr*B*Ri 07551 5©flwa>K 
E«© C D M A tfsflran. 

K#JSLT/*x#ffiK:±E*»©7>T-:f--e£«Lfcfll 

^■©^^tcMLTffili^fT^fS^JBi 6i:EtroCDM 

[tt&H 1 8 ] _LE3S 1 ©T#flMMfefe*ftlc8EttU 

tt* 1 ©^»«^»*#a*6a*-rs±E*«k©7> 

ftl:^ L jfc3.~!«5©T#»S«©«*©** fcM 

^*a*r*»2 ©^pawfts^asflistoi-^tttw 

u 

_tE*g&©7 >T-^-Tfgfflbfc«^ t JiE*«©JB 2 © 

^jftjfe^aom^fc^s, **©jl— tfcuuTiE 

&ft©i-*f©T*«^*B*Lfc«#*.hE«ft©7 

»*¥at. 

*MK*A, ±ESf5 2 © W£a&tf JLEJfS 2 ©T»« 

#Hsi*a£ € jtEttwa©«rafcRttfc 

i-r*«f*«l OlcE*©CDMAv;U?a— ygfiS 
B. 

[W19] .kEiB2©TiMiJ&£att. 
±E^#fl»»*¥afr &a*f *±E«»©7 >5^ 

twjsLfca— if *©T»i»*a©flr#©** taa£« 

L» ±EJB2©«*£to*L£»fcea»«i£«*£fls 

flKUT«wr*«i^at. 

2 ^a©a*> t±Eeau»its«^K:s^t>T ; F» 
uyj*©fft3t*ff-3T±E*sfflr^tai*r*i:* 
tc. flEits«ftfflr^6±Eea6»«i3e«i»*«i:T7 
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— tfsmsn. 

[fE^OpSBfcl&W] 
[0 0 0 1] 

»lftttttWtT*Maefflai:*a*^t)1tfcCDMA(C 
ode Division Multiple Access: ??#^S!l^fi^7cS5 
tt) tfgfis-BfcRj-r*. **Wk:«<5CD 

* Sflgfi tied a 9 -fMWi« -> x r- a o 

[0 0 0 2] 

[«*0>S«f] CDMAtem#§»£*#<T#-3T5I 

[0 0 0 3] SttCD«fc^tC, 7U-f 7>^tt*lfiHtlM 
ff K J: 0 SJ&ttfig tcj* b* fcTtfioiqiJE t KsftWrfc A 3 

[0004] — vji/^n.— ysflisi«»4^3.— y© 
— »fs#8«e*ttft*n?*s. ^)v^=l— *ram&m 

Wfi£5f5^i:LT«. M.K.Varanasi and B.Aazhang £«fc 
5 "Multistage Detection in Asy nchronous Code-Div 
ision Multiple-Access Communications" (IEEE Transa 
ctions on Communications, Vol. 38, No. 4, April 199 

o, pp. 509-519) (syeaatti) izmmztitz&m^. 

&i&;Iffl->XxAW2?£&M&> RCS9 5 
-5 0. 1 9 9 5^7^) m&X.M2) \zm^2tlfc 

[0 0 0 5] ±E©fl^lRl fcEfcanfcSBTtt. 
SBrottUre. ^a— !fo«^*-J.aniL. tf 

*fb. fig. tfaa— !fo«W*ffft5^4:fcJ:0. fl{ 
2 R B ©giSMSIteSfS l ft ©ant&SJ: 0 1> 

WKEim 0 ilT c \z «k 0 ^Mt£tiM<l:€&S b «fc 5 1 



[0006] #3.— y©«^*anu. T*wru*s. 

|«2fcJ:*8«-Ctt. #&fc*^Tfi2&KfcSK«£-r 
[0 0 0 7] v;^a— !f*««EBOffilOli£*«tL 

RCS 9 5-1 7 1. 1 9 9 7*P2fl) 
[0 0 0 8] ±K©fi£*X«3fcK«tanfc8fitt, £ 

iwwtfflCDMA7j^i-!fa«8iT»s. -cose 

CtT8B«*SIW»T**i*lC. ejSKJSSS^ 

[0009] ±Eofi£3testitt3 fciE*Ke«snfc(ie* 

atSfc*-^< CDMA7j|/fa- ifSffigBSH 1 2 k: 
5K"f. 0§OCDMAv;l/fa- tfS^Sfitt, 3R© 
Wt>t7lO-l~10-3$fL. m®<D2m 
OWt>t7l 0-lRtfl 0-2Ttt,'^O.— tf 

9ttii*±tf^#tt£ffla*fTfc5. bp*. v;u^a- 

[0 0 10] 0 1 2 5 ic. UJftO ; F**ir>-fc 

710-ltt. j£Sigg l 2 . #a--!f K*fj6Ljfc 3ffl© 
^F^flUSK (I EU : Interference Estimation Unit) 

1 4 a~l 4 c. 6, RMPffSl 8 a~l 8 
c^BW-StlT^-S. S2&SO : f^t>t7l 0- 

2 0«ritttWa<D i F»*lr>-fe9 10-1 fcRMTC* 
0. . =&a— tffc^bfc3<l©T#JtS 
95 (I EU) 1 4 a ' ~ 1 4 c ' , JTJgCgi 16' , &tf 
AlffS-l 8 a' ~1 8 c' StlT^S. 

[0 0 11] — *»ao-T 1 »*ir>"t7 10-3 
tt. *]ftftt«B2ftCRttSnfcTO«sJ£» <IEU> 
£tt»fc*^#«J£ffi (IEU) 2 0 a~2 0 cd«#a. 
— tf»KRW-&*lTt>S. 

[0 0 12] >tt 1 0-lCtt$fll 

W*<0$$A*l/. S^RCT^r >-tT7 1 0-3 
Ttt, ilKSatf mJ|C«J4#«E*r, I E U 2 0 a ~ 2 

0 c 6 tt» 1 ~JB 3 a--yfc#JSLfc«Wtt*j&*ttia 

[0 0 13] SlgR^2gCDWt>t7l 0- 

1 1 0 - 2 (Dftfm** ft 1 fkOWlft 
ICO^TKMfcffi. 3ISWI EU1 4a~l 4cl« 

S 1 2 tt. ii^gi 1 2 trX73 Ufcfl|#fc. I E U 1 4 a 

~i 4 c**#xa«^®fl***jebTaiaT-5*-c 
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©B$ff8£ttilig£it, iP&fS 1 6 2 a©ilifif§ 1 
2' {cW^-rs. 6t£ES§81 2 coffin S I 

EU1 4 a~l 4 c©ffl7j£$i;T&a-1f£ttJ6Lfc 
JJP^Sl 8 a~l 8 clrtH^1--5„ Ztl^tDimmi 8 
a~18cli JlPgfgl 6c9fflfil;:, #J&T£3- 

— tf© I. EU 1 4 a~l 4 c ©W?j£jfl]gLT35 2 a^ 

[0014] f lgOIEU14a~l 4cWS2g 
CDIEUHa' ~ 1 4 C ' tt, 1^— ©HI/ST?* 

r>-£-©iWeg#fcll— Lfc#oT, 0 1 3 
JHbTJBiaiO I EU 1 4 - 1 a£Wc£-pT»jf1^ 

wars. 

[0 0 15] SI 3fc*ri EU1 4 ate, SM^S^ 
«D»#fflre©/tX (ttttfittK) £3£<K5gLT*8j££ 
ftTHS. S&l~3S3/1Xffl©[El?&£:fe*P 
l~P3TSLTl>5. #/t*JB©[s]&ttl^— SO"?. 

$8i/ixjb©isis&p i*«t»jC?»cUT«wra. bsoi 

EUtt. **<*HtT, 2»l!£«[¥gr2 2£&i£§g2 4 <*: 
fr^fttS 1 t, HPJHB2 5i*IS»2 6fcj&»6l« 

-2>ct j es2t. m&m2 7 ii&m^& 2 8 tm&& 2 9 
tg 2 4 t*e&BMt£^g: 24a, tesft^ta^a 24b, 

X.ZfmW&2 4 c *«*.TV>*. 

[0 0 16] (ArtflW) «#l!£LT3<@©/1 

XffiOHS&P 1~P 3(CjPx.etl-5. iSOfct^a 2 2 

»i/xxfcrajwbfc^s>yT. if m 

1 3 CO I EU1 4 att»J13.~ !f/BT»3) ©fe&EF^f- 

[0 0 17] &&S2 4tt, i£tttt^§k2 2©trJ*jlCtt 

L£fij£i£#tt£$i?i#&#a2 4b^LTSIS2 
4ctC*3<iO, **U7 , titfBH*Mft««frft5. SC. 
*WB2 4 cJ4***a#S:2 4 b»a*tfflV»TiS9£ 
*^a2 2«)tH*K»bTl"f d^^J* (**Jt£fitt 

[0 0 1 8] &2£i§2 4tLT, ±RC9fi£jfeS:SK 2 (CIS 

[0 0 19] JjDg§g2 5tt, 31@©/17.ffl©l!g&P 1 ~ 
P 3**C!)*J|C«2 4cOWAT»5l*fttt*ftfc« 

^2 6«iaati§2 5©utj^6«fe?(iA>6u^ayB^> 

[0 0 2 0] 2 6®ttl*tt. ??S»-RLT»RS 

3 enMrt"* 3e<o/ixffl«30KP i~P3 tM^n 

*. **»2 7tt, WS»2 6«)HJ^l:. tfc&§§2 4© 

eM^its^a2 4 acoHJ^-c^-s rjfetsnfcgaMfr 



*JHf>T*»»2 7©rHfi£&«rf 
[0 0 2 1] ft]*82 9tt. #/t^ffl©EI»P 1~P3 
©ttttf§2 8©lH*Ti54#^X«Dl/yU*ft6«l/ 

xm 1 3.— if o^* u r u * *»* . 

[0 0 2 2] 012 <0=?W*t >t7l0-3 *«JSW 
5 I EU2 0 a~2 0 c tt**BI— 0*rtTT»*. L£ 
*»ot, JB13.— tflC#*-T* I EU2 0 a*Wlcio 

[0 0 2 3] 01 4ttl EU3 0 aO^Dyi'TO 
-So 0 1 4 \Zm?£o\Z, IEU2 0attai3l:SL 
fclftas 1 Rtf *as 2 <h^-fi?/&&<Z)-C\ @13®^ 
n<yd7lc*fJ^T-50 1 4co^"n-yi7fc0l 3T?fffll/fc 

[0 0 2 4] — 2T. 7W7>ft*CDMA-»^l' 

xtf, R. Kohno. H. Imai, M.Hatori and S.PasupathyS 

"Combination of an Adaptive Array Antenna an • 
d a Canceller of Interference for Direct-Squence S 
pread-Spectrum Multiple-Access System" (IEEE I0URN 
AL ON SELECTED AREAS IN COMMUNICATIONS, Vol.8, No. 
4, May 1990, pp. 675-682) (t&feSCflU) \zm^tlX 

[0 0 2 5] COf£3teStllR4JCE*Snfc»«k:J:n 

w^isfl-s— sitae* u «wLTfi^>#ji/e*»fc 

fl«SlMILTV»S. Lfc^T, £©8«tf£3.— !f 

©a*«waixea6»i*tt*fflv»Ttt^**«. tf 

So 

[0 0 2 6] 7U-T7>^i ; FiM***a*fcfcfc± 

0 1 5 tc^-rs#^stt, uiBii&tf Bs*ffl*i;:r*jfc 

*. 7K 7>rtSi)$t5§g7>ft©tS2 t 

a— tf {CRTS tf C DM AgffiSBTS 

[0 0 2 7] 2me>7>f~l-3 0 aS.^3 0 b KttffiS 

^-3 0 aRtf3 0 bT§lj-fcft^«, **. 7>x:H& 
£Hft©«**JMI3 2 a&tf 3 2 bJC*t»T7>x^ 

a^-^^w i s.y:w 2 1- «t o a*f*tt 5ftfc»K:DnJfiB 
3 4TrflPjr$tt5. Jp||C»3 4©m*tt»BbT^* 
(SfllU«t:5tUTU>*) flf 3 3.— tf tt^Oi— tf (IP 
^lS^2a- tf) lc»*tfeiSafi«¥ft36aS. 
CX3 6 btjB£g3 8&(CAA^n«. i£S£^¥a3 6 
a.K^3 6 b©m^«*^*J5£g§4 0 aR^4 0 bl:X 
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Jj2nTU~>>#JVmfetf2tlZ. MIC *JSS4 0a 

&#4 o b©aj^-c*s«->>#;i'S:^-rm#tt*-*& 

*#S4 2 2 blCA?j£tt, «S«S*C*tJ< 

CO 0 2 8] @®§g3 81*. in^S3 4©ffl7J©fi. ft 
^roangf§4 4 tA^rsm^ 3 4 a £jI5££-£5fcg> 
©*>©Tfc5o W5. ttlg§§3 4©W:ft©'5^. 
fflS^&3 6 aRtf 3 6 b tcA^^n^M^ 3 4 b#& 

tt. ±E©fln»i§3 4©fflfi3 4 a£Si{£-ti:Sfc£lC 
RW-&ftTV*S. 

[0 0 2 9] Jmlg4 4lt iI}E&3 8 0ffi**»6tt« 
?g4 2aRi^4 2bOHJ^ (WS^fflNfrfta-) £M 
LJ» Mi£iS:¥a4 6 £ili£gf 4 8 lcW;7j-f 5. 

[0 0 3 0] i^R^R4 6©aatt*lj£S5 0KXa 

an. n©«je* 5 o tc j: o % 3 a— «f s nmmfim 

%l^&4 6JfctfWJ£B5 0tt»3a— if«T**. - 

*JJ£»5 0©aMjW3B3a— »fffl©a*^»5 2IC 
fcA^atl, £©&tfc^a5 2IC«fcoT£S3a-+f©& 

[0031] mmmi si*. un*»4 4©aj*j©rt, 2* 

J£t¥g4 6'MilM5i^4 4a#. £J)£St 5 0 IC*3 

a-*f©«^©*««*w»*&ft*ST. angtg4 4© 
u^j 4 4 b &j£e£-frjMJW 5 4 tcw*>-r *» 

[0 0 3 2] flng§|5 4tt. 2BSS4 8 0UA^6tt1K 

«5 4©tlJ*T**Rftfll#5 6tt. 7>^*-R*«» 

&£Sfc (iUSMSr^a) S8fcA*ans. 7>x:J-» 
*ff»»3e» 5 8 tt7 >x^* 3 0 a St; 3 0 b 

[0 0 3 3] 015©g«gfili. ±i£LfcJ:3lc. 

fccsMMSRSRW-siM?****. 

[0 0 3 4] 

^a— tf g«gfi 4: ©a*6tottttin*Tll«4nT 
HfcH. 0fl;U£. 01 2~01 4 IcSLifcVJl/^a— »f 

nR#f««. 

[0 0 3 5] MIC, 01 5CSLftffi*07K7>f 

«. **©a— y©»i£fTfc 5 w&cn. *a— ? c: 

< ft « V >5 IBM*** -5 . 



[0 0 3 6] fi£^T. #SSfI©@£l<jW:, -?;i^a— if 7 
£0. g«SB©&m£*#<T£Cl<i:ft<1«ft©a- 

[0 0 3 7] MIC. #fSSH©@lftW:. 7K7>x:J-£ 

^Utefc ^ t iccfc 0 ssa« 

fc«n*:T»»*»tt *StST* * C D M 

[0 0 3 8] 

». *SSWIC^3CDMAVJl^a— tfSMSBIi, 

©«^**«r*«<»«ia»i*a*6t»*Tv>*. 

[0 0 3 9] MIC, ^l:f%CDMAVj|,fa- tf 
Sm^Bli. l«k©7>?^-3ft»6)i*7H'T>x^ 
£. «ft©a~ tffflCfftWSft. J:B«ft©7>ftT 

.^sawrsfcio^F^ttje^at. -tfa&ft©7>-?- 

*T?a«Ufc«<*fc±E4*Sc©3~ !f«fcRWfc» 1 © 
T»ltJE*»©lH*t^S. ^oa-trcMUTSS 
£W©a— »f©^P8»m*J*Ht3cUfcfl|-iJ-*±E*ft©7' 
>5 l ^-K#J6a*Ta— tf«tm*T*fll 1 ©TOJOT 
Rfc£#a<h. tt!R 1 ©^#«^Rfc£^a© ££ttT 

[0 0 4 0] MICX. ^SSHJHC^CDMAxVl^a— 
■"fSWISWi. **©7>y^6tt*7l/-f 7>^- 
.i. ±E«»©7>^^TSfl|Ufcfflr#©**K:«UT 
T»uy»J*t»ffiL.fc*»C©*l©fll^*Ui*r*t 
&IC. «R©a~!f**fcRLSE«#©JiJSflWT* 

«ft 2 ©fi^taja-rs* 1 ©flsnt^atitskca 

-IfffKfrU ±ffi«&©7>^^T§«bfcm#t-h 

ejBi©flrafc*»&, **©a— tfici3Lx±a-+f© 
T»flr-f»*»*iyfcfli^*±Eitft©7>T-^-ic»*a 
■&T3.— ifftcu^-rsft 1 ©^«^*^ai, tt 
jBi©T»«^H^a©a*t±f2»2©«^*gw 
■ctt»©3.— yofi^taw-r^ttBi^att^rr*. 

[0 0 4 1] 

[%n©iGK©«iB] ^ic, *mw©^ 1 vrnmomm 

*Hl~H4*#JHlyTRi»-r*. d^T, Sm«©7 
H , 7>^*«J*-r*7'>7 i '^-©**2. VJl/^X 
©^CS:3, S^gg©^f#*r>-fe7©aScS:3tL, 
a— tf ft£ 3tnc D M A v;P5=-a— tf SffiSBlCO 
V»TRM"T4. W,- 7U-f 7>^*«lirt-*7>x^ 
ft. ^^^>-fe7, a— tf**©±K© 

ft«^T*o. *RH»i::ns©*fcRj£3n&^£ 

[0042] 01 icsr<fc 3 ic ffsi <»$m<Dwm\z& 
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3gm=sew:. ii^scf^t >t?6 o- 1~ 

teH-T<&£. TU"fT>x^«2ffi©7>-r7~6 2 a 
Rtf 6 2 bfr 

[0 0 4 3] Slgfflf^t^^eO-lB, mi 
~Sg3:x— tfK*tt£;Lfc3<l© I EU (T^Jt^SP) 6 
4a~6 4c£. 7>^*fc*FL^2«0»i»6 6 

g§6 8 aR^6 8 bfc, 6« (= "3.— «f»" x "7> 
ftS" ) 0>*nfffg7 0 a— 1R^7 0 a— 2, 7 0b 
-lRtf7 0b-2, 7 0 c - l&tf7 0 c - 2 SrfiT 
-5. W. 11^6 6 a&tf 6 6 b. fiP&g6 8 aR^6 
8 b, fttfin»J|C»7 0a-l~70c-2H T»fflT# 

[0 0 4 4] ±.mLtz£?\Z. SH2a<0 ;: FiMr1r>-fe7 

e o-2tt»iain— ©«j«a:oTf, if? 1 aic*fjt>T 

<IW) fci'yJ'jLSftLT**. HI'S, *2SO ; F» 
>-tT7 6 0-2(1 i— if fcjfctJSLfc 3 
i©IEU ffigMftjgtf) 64a' ~64c' fc, 7> 
^OftCWbt^aflDjlffiSe 6 a" Rtf66b' 
t. P1£lC7>^±©&{;:^LV>2<lwaPg8§6 8 a' 
Rtf68b' £. 6® (= "a-W X "T>-?7- 
»" ) ©iom^7 0 a' — l&tf 7 0 a' —2. 7 0 
b' - lROt70b' -2, 70c' -lRtf70c' 

-2 SWT*. 

[0 0 4 5] Sl&CIEUtt^H-MftOT. SB 
1 a— »f K»J6T* I E U 6 4 a Sf-kt bTlttWT 

[0 0 4 6] I.EU6 4 ate. ^f#»5£{I^ (j£fav> 

^^CttJS^-ttT. 2JDffg§6 8 aRtf 6 8bt, flP^ 
3§7 0 a - 0 a— bKHJTjT*. 6 a 

S^6 6b <7>5fc* tt. ifc* \Z A77 I E U 6 

6 8 bKU*sn**TroWf[Bfc*Jtii3Ss-fta. ass 

6 6 a©tB7jte. *P»S6 8 ai, SB2RO»*T*a 
J£S6 6a* tcffl73$n*. FNKIC, iIi£§§6 6b©U 
77tt, JJ0»3§6 8 bfc. jB2a©»*T*«ai«6 6 
b' KHtfjStt*. 

[0 0 4 7] M. JBlRfcfcWC. #3.-1fKOHTfl& 
©a— y (EPS, JBia— »flc#l>TttJB2Rt«B3a. 
-if, *2a- y-'l:#^TttHM3a- tf, 183 
a— tf fc#HT»4JB 1 RtfSS 2 3.-- tf) ICRT*^»* 
<rtW4*0-fc> l^*T€n«, «2att*R"T? 
MRfcttJBia<D*-PttT#*S££C 

±**»aoiWfc»W'*o* t »a-e**. 

[0 0 4 8] 01 K tkT7 >5 i 7-a^5£gP 77aRtJ! 



7 7 bttfcSfcT*. 

[0 0 4 9] HlfcwTJ:3C. flPgf§6 8ate. iBBg 
g6 6 aOtHTJ (IP-&7>X±6 2 aT§flfe«#) 
tfKSaOMSTSftfc I EU6 4 a~6 
4c©^0^ r7>T7-6 2al:^t5^i! 
mm *Mi;Tijq||tS7 0 a—ltClHaT*. '©flnJ? 
»7 0 a— lttinJM§6 8 aOtHrtC. IEU64aC 
HJ?J©3£. 7>^*6 2 a£#J6T*tttt«^*i)n*. 
T*gOIEU6 4a' KtiJ^T*. ftl*»6 
8btt, S5£§g6 6 b©fcH;*j (K7>ft6 2bT§ 

«ufcflra> yKWo^-csnfci e 

U6 4a~6 4cCDffl^®5S r7>-r:J- 6 2 b tCttJfr 
TST#iSKfl»J 0 a — 2 icffl^T 

-So HOiUlHSK 0 a— 2fct*jp||Lf§6 8 b©ffl7Jtr. I 
EU 6 4 a©ffl7J©^%©7>^^-6 2 blCjttJ&TSte 

J0X.T^a© I E U 6 4 a ' lCtfcl7JT5. 
[0 0 5 0] ^2g©IEU64a' Ktt, 

[0 0 5 1] EllC^T^iaa© ; F# : ^V>-fe^6 0 
- 1 fc&HTtt, 7 >ft§Ifif* 5 I E U 6 4 a ~ 6 
4c. ilS6 6a&i;6 6b. 7>7^SltK*Ulr»7 
>x^-a*fti6»7 7 a~7 7 c (CifigEA73$n*. M 
3g@OH~I3a- tfffl© IEU74a~74c© 

ttitse * n*HP# u ^ u * a>&ttffl9»x t m ^t 

«#<hLTtH7jTS. 
[0 0 5 2] HlRtfH2fe#!HLT ; F8i!*-v>-fe9 6 
0-lOIEU64a$#L<StWn. 02(C^TI 
EU6 4alt SMSB^«)SiJ3l5M-^cov;i/^/tx OS 
&©«&£3IS&) «3tfiSgLTSWE*n, H1BTtt3 
«CD7;WWfiaS»fflfl)B»ft** P 1 ~P 

»P1 Stpi&fcLTBMHTS.-BISC!) IEU6 4aB, 

^*<^tr, itrasi. *as2, ttas3fr&fltj£ 

[0 0 5 3] 0 2 (C^T=fc P iC, IEU6 4a©|fraS 

ua. T>T-r<n& (2) c»iBT«2flojsas*^a 

8 0 a&tf 8 0 b, Ms»§§8 2 a&tf 8 2 b, *P^i§8 
4, fttft*R»8 6«WT*. uCfflgSlH 3<1© 
v;^/X^fioSISfflO|5|»p 1 ~P 3 £&a&:&affl»8 

8arf«ffi»9o (*as2) *^bT«as3»caE« 

T*. 

[0 0 5 4] «SS3 0j(Il/Ufll©S»Pllt fkW 
S9 2, 7>ftti:^b^ilg9 4 aW9 4 b. 
fci&¥a9 6 aRt^9 6 b, 8 aR^9 8 b, 

«JWl0 0aatfl0 0b*6US. JP»g|9 8aR 

^9 8 b«***as 3©3a©/^ffl«Dia»p i~p 

3 fefllJsaET*t6**a (9 6aRtf9 6bS C9ai73«: 
ADITTS. SIC iPSt§§9 8 a^9 8beoffl^tt, * 
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ttlHBl 0 0 aRtfl 0 0 b£*5V>Tl £TF®a* 
^ScarttfUUStlT I EU6 4 a WtB^«#t LT&S 

[0 0 5 5] @2©iMr©S 6 tt, £i£S&it 

5£#&8 6 a, «fg*©^i&8 6 b, Rtf£*«8 6 c 
*6«fiR*nT^a. igffiSfc^&S 0 aRtf 8 0 btt, 

*fflt»TX*fi^*iS!9t«L, ifS8 2aStf 

8 2 bfctttfrr*. iHI£S8 2aW82 bttiS»t£St^ 

tifcA*«#K7>5 i ^"m*«ftw i &#W2 **i;t 

[0 0 5 6] 7>fti*«»WlRyW2B. **. 
0 l<75T>T-±a*-*^7 7 a&tf 7 7 b*»6W»* 

[0 0 5 7] &&§g 8 6 £H«Kc. *n#S§ 8 4 

CDffl*{C#LTeaS»«JE*S8 6 afCi3V>T*Y'J7 
{4«HH!«at*fr&^ ffi*«^*tt**c!ft^R8 6 b 

#«¥S8 6 b<Z>ffl7J<hflPS£§§8 4©ffl73t£, «tt<D 
[0 0 5 8] tfSS 2C0iP^Cgg8 8 tt, 3 

K»»t6nfc*JHi8 6 cmmi] (BP-6. a*ftwan 

WJe»9 0ttUPJH»8 8 0U*3&»6«t>W^Sbt»aMI 

[0059] tg&s 3tii mnmv 2 a. wsg§9 0 
^Jt^ffi^) tt7>x*ftfc#LvMftic#tt;*ftT** 

*MC»9 4 aRtf9 4bRlA***l*. 3RHt»9 4a& 
tf94btt. A^m^tC#LT5fc*7>x-fB#«&W 
lfttflV2®**#«*ttofcffR (**«3St*'fS^i3: 

7 7 a&tf 7 7 bfrSHJ*) &»#t&9 6 aR 
0^9 6 btflWB-r*. i£«fc¥a9 6 aM9 6 bteSgl 

if oa««F#€ffl i>t7 >j~rmz n&g.fstiiz=F# vzr 

[0 0 6 0] HK. 3©flPg:fg9 8 aRtf 9 8 b 

tt. 31@<ZV17./B<Z)[IIS&P 1~P 3 \zW>tt<bntz 

tttt^ft 9 6aRtf9 6ba»6® 3 fll<Z)$£;ft{I^£ JlP 
x.. JBli— tJ»CBT«7>T-^-6 2 a&#6 2 b«<73 

8 a&tf 9 8 b©tti77te> ^ffS§ 1 0 0 aSi^l 
0 0b CfcHT 1 ^T©S*#&a StlT^g:^ 



[0 0 6 1] I EUKUnS.Stt*«CL— *f«CD7>T':J- 

>f»o7 >^^a*fls«c&iaE«©«<j t 7 u 

[0 0 6 2] 7>X^M3-&&«. 4«0«DatB*«V»T 

*«64ii*fT«. TEKLwrTMUS I Cj£ 

UKES PR I Tt»T5^^ MMft£^»£JBV>T 

LTl^ffi§mt^'SJ:^fr7 > ^7'J>y^i7 KJl/Sr^^ 
T7 >r-^-a*i!Rft€#»*l«JlV». 
[0 0 6 3] BPS. 7>^^-a*^S:«, R.O.Schmidt 
\Z<S:Z> "Multiple Emitter Locationand Signal Parame 
ter Estimation" , IEEE Trans., Vol.AP-34, No. 3, P 
P. 276-286 (March 1986) KH^ttfcjJffflJMU S I C (M 
ultiple Signal Classification) X^i? h)V 

JK¥S6fflt>T*»*Ct!l«T*4. *V»tt. R.Roya 
nd T.KailathtCcfc-S "ESPRIT-Estimatioon of signal P 
arameters via Rotational Invariance Techniques" , 
IEEE Trans., Vol.ASSP-37, pp. 984-995 (July 1989) Id 
■SShfcESPRI Tb.Wt2t7.19 h;HftS*ft* 

/[0 0 6 4] El fcwLfc7>7^a*«»fcj£» (« 
/*tf7 7 a) i^Stt. T»*ir>t7 6 0-1-6 0- 
/ 3**© I EUJBK9«SW>afl:Lfc7;/??-a*fli8c 
! *H1*L/Tlr»*. L*»U 7>y^-a*«R*a*3K«r 
] LT^J6-5«^tCtt. iMa©^** >t76 0-l© 

'■ a*#tt«*tni;feo**ifflbT i bAv». 

'[0 0 6 5] 012 TiSL&$E*0^|»aa6tI-ett 1 

oTsaaat*** < -r * c t^T^ * t v» 3 ss^^i 

[0 0 6 6] *^Tt4§ffi7K7>7 1 ^waEBWRS 
C«IBtt*:V». ^J^-iiv 7>r-^-©E«WPBiLT«SI 
S©2»<0 1ft*j5**W , 6n*. MIC. *%BjTfiS^t 
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[0 0 6 7] B3i*. iiosaggow+t^? 

6 0-2©- I EU6 4 a' OMSStyp 
•y^|-!?^ D d©IEU6 4a' ©ftj&tt. @2tC^ 
LftIEU6 4aC0»^i:3-tS5i*, IEU6 4 

a 1 <Dift'&<Dm(DiB\&t<D&mdmmtzz>(D-v* mm 

[0 0 6 8] 04liIEU7 4a©yD7i'0-e*5. 

0 4^T«t5t. IEU7 4att02 (?K^tt03) 
tC^Lfclft&S 1 K.tf 2 t^— E 2 

y 2r CttJfc-f £04 02T&JBL 

fc#sgs^ (E^> zmtTwtw&nterz. to© 

1 EU7 4 bRtf I EU7 4 c©»fi£tt:04© I EU7 
4aOMtiiTS5. d CD i -5 (C L T , IEU7 4 
a~7 4 c©**^e>ft l~ft3:a— If©^;**!.*:^ 

^ u r u * cas-^ vrft 1 ~ft 3 a— y<Dflir#*«*s 

[0 0 6 9] £56Wt::tfi£ft2©gfe&E©^8i£0 5 75M 
0 8£#!&l>TtftBJl-r£. 

[0070] m2<Dmm<»Mmizis\,*Tb, mivmm 

©HHBiPMIic. §(tfflro7>ft©S£2, TJl^/t 

X©&£3. S«^«0^^-V>-fc70ggci&3 t 
L, a— tf&£3£-rSCDMAV.ll/^:x-- y-'g«SB 

[0 0 7 1] H5 71S0 8te**l3l7IrSB4 (ftl© 

aas©#» m2<Dmmo&m<Dmji&ffi 
mz.-r%rz®. ft2©^©&flB#tfti©%tt©&aB& 
sfcsjatstp'bicuTKfrr*. ^-©fc*, m2<Dmm 
<DBm<Dmf8.mm<Dpi, fti©se*©#iBiEi-HiJrfc 
ttH-©#8i*^fcfl-u fg2<Dmm<w&M<D®.imz& 

[0 0 7 2] ft2©|gffi©&tttfftl©X2g©»flg£:A 

(1) «2©*tt©»ffi-ett, ftlRB© ; F***>-tr 
76 0-1 ©TOMti^S ( I EU) rattjSAfJR 1 ©HISS 
©»»©»l6-r*^iMtee«6 4 a~ 6 4 c coif file fc» 
&5 (£©fc»ft2©ISM©#«©*iR©fl*ii£» 
£63a~63c T^f ) . 

(2) *2©ssae©#ST?tt. *ojB2aBflDT»*r 
>-tT7 6 o - 2 ©^wtjeas ( i eu) ©wfttfft i ® 

*£JtO»IB«)*t«-r*T»iftjaB 64a* ~ 6 4 c ' © 
mtiLtSkttZ (d©£ftft2©Hfi6©^gg©ft2R©^ 
6 3a' ~ 6 3 c ' T^T) . 

(3) »2©*JE©»IBTtt. *©ft 3 RB ©¥**■* 
>-t5 6 0-3OTIM(63e» (I EU) ©flMW«ft 1 © 
aM©#ft©#*T-5¥IIM{iSg» 7 4 a~ 7 4 c ©fl|j£ 
<hSfr* (C©fc&ft2©^M©JE^.©ft3R©^tt 

7 3 a ~ 7 3 c T^T) . 



(4) *2©*M©#ft©ftlRl©-T#*1r>-fe5 6 

0 - 1 T»4, ft 1 ©H*©»ttTrattifcijnl|t» 7 0a- 
1, 7 0a— 2. • • 7 0C-1. 7 0c-2#?f 

(5) ft2©*Jfi©JMB©ft2RB© ; F«M l *>-tr9 6 
0-2 Ttt, ft 1 ©S*BSfi©»l8T» WfcHUHl 70a' 
- 1 , 7 0a'— 2, • • • , 70c' -1, 70c' 
-2te#aEL&V>. 

[0 0 7 3] i5ll ft2©|gfig©JB2l§©CDMA-7;i/ 
^ *fg«»«©^# HT* Oft 1 ©SlJ£©^<£©0 

1 t:*tM5. 

[0 0 7 4] »2©*Sfi©»fB©ftiai© I f 
#*^>-fe^6 0- 1 {r*3V^T, ft U- tftWOST 
Sftfc^Jftga (I EU> 6 3 aOWtt^Dy^H. 
T**. M. f&© I EU6 3 bRtf 6 3 c©#ldtt>H6 

[0075] @6i;^-r=t5i:, i EU6 3 a©ttras 

lRtf«PRS2tt*-*H2©»*iJ5J-tn— T»*. B 
6©&RS3Tte, ftl©%K©«£&|iMKk:. **» 
9 2 11 fl£»9 0OlH* (*U-»ro*t)*J>5L 

a 8 6 a©ffiflT?»sefi»wtts/t**ffiK*jrr 
*. **»9 2©ma tt7> 

T-^-*K*UV»»K:»KSn» X*S9 4aS«9 4b 
7 >??-**fl*W 1 &tfW 2 ©«^«tft 

«fcofcff»**i;sn. ttiR¥R9 6 aR# 9 6bi; 

afe&tt*. tet?19 6 aR^9 6 bttil/UCP» 

[0 0 7 6] EiC, ft 2 ©&K©&flr?tt. ftl©0£M 
©»ffi£Afc»3. ?£3iLg§9 2©ffi7]gt*:£I EU6 3 a 
©tti^tUT^a© I EU6 3 a' KfltfeT*. _ki&© 
JS1HS9 2©tH*tt. 3H*E»fflbTV»*ftl3.— tfgfls 
©«#©Jft5gffi#T-&£. £©**S9 2©m2)t4*i;ft 
Sft©tf^->>^;US:*LTi3 0» -t©eaijS*»4-»# 

;wifln?&?K £©flre*u7y*fcbTesM-*© 

T. uy'J*©eit)i^t4ftl©^©^('^tt-5& 

*»©«**** (^y^asflE) «fc0"b*^Hfi<eaw«Rr 

[0 0 7 7] -3*0, *2©KEilS©#tBfc*HT. ftl 
R©^** >-fev 6 0-1 £$f£T3# I EUH * 
JHS1 0 0 a&tf 1 00b*»6©a*©fflllC. fl^9 
2©U* <#fc"**3.-if@flE©fl»©jfe£flW) 
Rfc{J«ftT*jftj&»ft 1 £ffi©&fi£JtttS. 

[0 0 7 8] ±iE©$P<, ft 2 ©**©»»■?»*. ftl 
R©^MPr>-fev6 0-l©#I EUB»M5a- 
-tfg#:©«^©«l5£®^2rtH7jr5©T. ftlfH#S©<iS 
«lC»ttfelPl|t» 7 0 a - 1 , 7 0 a— 2, • • 7 
0 c - 1 . 70c-2 tt#ffiLttV». ttttntf, ft 2 
©*Jfi©»IBTtt. ft 1 ©«St©!8«lT«tj-fe3!ni|C» 7 
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Oa-1. 7 0 a— 2. • • • . 7 0 c - 1 , 70c- 
fct, S82©SHM©^&te. JBio«»o»* 

letter. flr^jaacsr*fimii*«ja<a:«tv>54M» 

[0 0 7 9] 0 7te, S2g|Cf^t>t76 0- 

2 (H5) KfcHT, KS13.-- •ffcfMOSTSn*:^ 
if^SIS (IEU) 6 3a' fflfMBtt^oy ^HT»*. 
M. i©IEU63b' a^6 3c' Ofltdtt>H7 

coo8o] S7fcsrj;5ic. ^asjfteau (i eu> 

6 3a' ©?0as 1 it. lfta©*fJST5^PP*;£gl$ ( I 
EU) 6 3 a*>Stti2jT**13.— !f©{I^©itJ£«# 
SiP»-r-5iQ»H8 5^fffcC»tJ6ftTVJ5. £©& 
CtfMi. T^*i«a)5 6 3 a' 0>*jfttt6 3 aiPltttT?* 

c©irfcfcRttSttjUfli*»8 s«. m^.— if© 
AH»©itJSflra*iicD&Arc (sn^, Itra-e©f9rffl r& 

[0 0 8 1] H8t£. IBSa!©^**:^^ 0- 

3 (H5) ©-»ftifiW«»ia- lf©fl»£aH>W 
-SfMllBlKI EU7 3 aftwl/Tl>S. ±j£©fcK. El 
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